跳馬における伸身カサマツ跳び動作の局面別力学的分析 by 堀内 担志 et al.




                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
         









    
    
    




                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                           
Table 3. Biomechanical Factor of the SecondJump Stage 
                       subjects
variables
S1 S2 S3 M±SD
Time of postflight, s 0.90 0.84 0.84 0.86±0.03
Dist, postflight, m 3.63 3.16 3.26 3.35±0.25
CGht at peak, m 2.72 2.63 2.63 2.66±0.05
Rise of CG, m 0.30 0.24 0.26 0.27±0.03
Ave. V
R
 of postflight, m/s 5.10 4.81 4.88 4.93±0.15
AngD of body angle to peak, deg 407 408 407 407±1
Twisting AngD to Peak, deg 342 277 296 58±35
Twisting AngV at Peak, deg/s 408 393 757     519±206
CGht at TD, m 0.54 0.60 0.67 0.6±0.06
V
R
 at TD, m/s 6.81 6.31 6.21 6.44±0.32
Hip angle at TD, deg 130 135 140 135±5
Body angle at TD, deg 51 56 58 55±4
Twisting AngD to TD, deg 534 525 525 58±35
AngV of body angle at TD, deg/s 69 296 68 144±131
Twisting AngV of hip line at TD, deg/s 9 431 113 144±131
Dist = Distance, CGht = Height of body CG, Rise of CG = Vertical displacement of body CG from TO to peak of post flight, 
Ave = Average, V
R
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Table 4. Biomechanical Factor of the Takeoff 
                            subjects
   variables
S1 S2 S3 M±SD
Time on board, s 0.10 0.10 0.10 0.1±0
Horizontal DCG, m 0.63 0.55 0.65 0.61±0.05
Vertical DCG, m 0.24 0.24 0.26 0.25±0.01
V
R
 at TD, m/s 6.16 4.67 5.14 5.32±0.76
V
R
 at TO, m/s 6.59 6.65 6.66 6.63±0.04
Change of V
H
 on board, m/s 0.62 0.85 0.41 -0.06±0.79
Change of V
V
 on board, m/s 2.88 2.81 2.74 2.81±0.07
Hip angle at TD, deg 129 122 108 120±11
Body angle at TD, deg 78 80 82 80±2
Body angle at TO, deg 127 123 132 127±5
Ave. AngV of body angle, deg/s 480 413 494 462±43
Horizontal forces, N(B. W.) 1760(2.99) 1258(2.18) 1836(3.20)
1618±314
(2.79±0.53)
Vertical forces, N(B. W.) 8799(14.97) 11487(19.88) 9935(17.31)
10073±1349
(17.39±2.45)
DCG = Displacement of body CG on board, V
R
 = Resultant velocity, TD = Touchdown on board, TO = Takeoff from 
board, V
H
 = Horizontal velocity, V
V
 = Vertical velocity, Ave = Average, AngV = Angular velocity.
                                    
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Table 5.  Biomechanical Factor of the First Stage 
                     subjects
   variables
S1 S2 S3 M±SD
Time of preflight, s 0.10 0.12 0.12 0.11±0.01
Dist, preflight, m 0.51 0.58 0.66 0.58±0.07
CGht, of preflight, m 1.63 1.67 1.72 1.67±0.05
AngD of body angle, deg
60 64 64 63±2
Ave. AngV of body angle, deg/s 596 537 537 556±34




Table 6. Biomechanical Factor of Touch Upon the Horse Vaulting  
                     subjects
variables
S1 S2 S3 M±SD
Time on horse, s 0.27 0.28 0.28 0.28±0.01
Horizontal DCG, m 1.16 1.16 1.15 1.16±0.01
Vertical DCG, m 0.78 0.71 0.65 0.71±0.07
V
R
 at TD, m/s 5.73 5.55 5.61 5.63±0.09
V
R
 at TO, m/s 4.48 3.98 4.17 4.21±0.25
Shoulder angle at TD, deg 160 124 140 141±18
Shoulder angle at TO, deg 125 110 109 115±9
Body angle at TD, deg 0 4 0 1±2
Body angle at TO, deg 127 141 144 137±9
Ave. AngV of body angle, deg/s 471 486 512 489±21
Horizontal forces, N(B. W.) 879(1.49) 1002(1.73) 964(1.68)
948±63
(1.63±0.13)
Vertical forces, N(B. W.) 1553(2.64) 1282(2.22) 1586(2.76)
1474±167
(2.54±0.28)
DCG = Displacement of body CG on horse, V
R
 = Resultant velocity, TD = Touchdown on horse, TO = Takeoff from 
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